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Abstract
Background  and  objectives:  Dental  injury  is  the  most  common  complication  of  general  anaes-
thesia and  has  signiﬁcant  physical,  economic  and  forensic  consequences.  The  aim  of  this  study
is to  review  on  the  characteristics  of  dental  injury  associated  with  anaesthesiology  and  existing
methods of  prevention.
Contents:  In  this  review,  the  time  of  anaesthesia  in  which  the  dental  injury  occurs,  the  affected
teeth, the  most  frequent  type  of  injury,  established  risk  factors,  prevention  strategies,  protec-
tion devices  and  medico-legal  implications  inherent  to  its  occurrence  are  approached.
Conclusions:  Before  initiating  any  medical  procedure  that  requires  the  use  of  classic  laryn-
goscopy, a  thorough  and  detailed  pre-aesthetic  evaluation  of  the  dental  status  of  the  patient  is
imperative,  in  order  to  identify  teeth  at  risk,  analyze  the  presence  of  factors  associated  with
difﬁcult intubation  and  outline  a  prevention  strategy  that  is  tailored  to  the  risk  of  dental  injury
of each  patient.
© 2014  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  All  rights
reserved.
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Resumo
Justiﬁcativa  e  objetivos:  A  lesão  dentária  é  a  complicac¸ão  mais  comum  da  anestesia  geral  e
apresenta  importantes  consequências  físicas,  econômicas  e  médico-legais.  O  objetivo  desteDiagnóstico  bucal estudo é  fazer  uma  revisão  sobre  as  características  da  lesão  dentária  associada  a  anestesiologia
e os  métodos  de  prevenc¸ão  existentes.
Conteúdo:  Nesta  revisão  são  abordados  o  momento  da  anestesia  em  que  a  lesão  dentária  ocorre,
os dentes  acometidos,  o  tipo  de  lesão  mais  frequente,  os  fatores  de  risco  estabelecidos,  as
estratégias de  prevenc¸ão,  os  dispositivos  de  protec¸ão  e  as  implicac¸ões  médico-legais  inerentes
à sua  ocorrência.∗ Corresponding author.
E-mail: miguel sousa4@hotmail.com (J.M. Brandão Ribeiro de Sousa).
0104-0014/$ – see front matter © 2014 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. All rights reserved.
http://dx.doi.org/10.1016/j.bjane.2013.04.011
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Conclusões:  Antes  de  iniciar  qualquer  procedimento  médico  que  exija  o  recurso  à  laringoscopia
clássica é  imperativa  uma  avaliac¸ão  pré-anestésica  minuciosa  e  detalhada  do  estado  dentário
do doente,  de  forma  a  identiﬁcar  os  dentes  em  risco,  analisar  a  presenc¸a  de  fatores  associados
a diﬁculdades  de  intubac¸ão  e  delinear  uma  estratégia  de  prevenc¸ão  que  seja  adaptada  ao  risco
de lesão  dentária  de  cada  doente.
©  2014  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Todos  os
direitos reservados.
I
D
s
t
c
e
v
i
t
f
s
r
m
c
i
t
i
a
f
a
t
I
d
u
i
A
H
t
e
o
O
D
c
o
t
e
r
i
i
i
c
e
i
o
m
l
i
A
G
t
w
a
u
p
T
T
a
f
l
c
l
t
R
T
g
d
o
e
h
l
a
tntroduction
ental  injury  has  been  associated  with  general  anaesthesia
ince  many  years,1 especially  to  endotracheal  intuba-
ion  using  classic  laryngoscopy.2 This  is  the  most  common
omplication.1--11 The  overall  incidence  of  dental  injury  is
stimated  to  be  between  0.06%  and  12%,3,11--17 and  these
alues  can  be  underestimated.2 Therefore,  this  is  a  frequent
njury  in  anaesthesiology,  in  which  the  aesthetic  and  func-
ional  consequences  and  the  social  impact  are  important
actors.4,6,7,10,11,18
Dental  injury  is  also  the  most  common  of  all  foren-
ic  claims  related  to  anaesthesia,1,5,19--22 the  event  being
esponsible  for  the  largest  number  of  complaints  for
edical  malpractice  against  anesthesiologists.2,4--7,23 Its
orrection  has  relevant  costs,  which  have  become  increas-
ngly  signiﬁcant  with  the  evolution  and  sophistication  of
echnology.6,7,24
Considering  the  magnitude  of  the  problem  and  the  phys-
cal,  economic  and  legal  consequences  of  dental  injury  in
naesthesiology,  it  is  important  to  correspond  to  the  need
or  education  and  training  of  anaesthesiologists  about  the
natomy  of  the  teeth,  the  supporting  structures,  the  den-
al  pathology  and  techniques  used  in  dental  rehabilitation.9
t  is  also  necessary  to  establish  standardized  strategies  of
ocumentation  and  prevention,  since  the  knowledge  and
nderstanding  of  risk  factors  are  essential  to  prevent  future
njuries.1,2,4,7,24
naesthesia and tooth injury
ealthy  teeth  are  very  strong  and  designed  to  withstand
he  enormous  pressures  generated  during  mastication.  How-
ver,  the  insertion,  manipulation,  or  removal  of  any  airway
r  suction  device  may  cause  lesions  in  the  oral  cavity.
ccurrence of tooth injury
ental  injuries  occur  mainly  during  laryngoscopy,2,5,12 but
an  occur  less  frequently  during  anaesthetic  maintenance
r  in  the  emergence  phase  of  anaesthesia.2,18 Although
he  risk  of  dental  injury  could  be  present  also  during  the
xtubation,19,25 it  is  less  important  and  signiﬁcant  than  the
isk  during  intubation.2
Most  studies  show  that  a  lot  of  injuries  occur  during
ntubation  for  elective  surgery  and  only  a  minority  occurs
n  an  emergency  context,2,11,16 indicating  that  the  care  to
l
q
f
entubate  will  be  the  same  when  the  patient’s  dental  state
annot  be  established.  Rather,  some  studies  indicate  that
mergency  surgical  procedures  are  associated  with  an
ncreased  risk  of  dental  lesions.5,12,17,26
Adolphs  et  al.11 report  that  perioperative  tooth  injuries
ccur  mainly  in  the  general  surgery  and  trauma  services,
ost  likely  because  these  are  the  services  that  perform  the
argest  number  of  surgical  procedures  using  endotracheal
ntubation  with  laryngoscope.
ffected teeth
enerally,  only  one  tooth  is  subjected  to  injury,5,6,11 but
he  simultaneous  trauma  to  two,  three  or  even  four  teeth
as  already  described.5,6,27 The  upper  (maxillary)  incisors
re  at  greatest  risk  of  injury,3--7,10--12,16,28--32 particularly  the
pper  left  central  incisor,6,11--13,19,28,33 but  the  lower31 and
osterior31 teeth  can  also  be  injured.
ype of tooth injury
he  most  frequent  type  of  dental  injury  is  not  constant
cross  studies,  and  this  may  be  due  to  the  adoption  of  dif-
erent  methodologies  for  the  detection  and  classiﬁcation  of
esions.  However,  the  explanation  of  these  criteria  is  not
overed  by  these  studies.  The  lesions  most  reported  in  the
iterature  are:  fracture,  avulsion  and  dislocation  of  natural
eeth  or  prosthetic  restorations.3--6,10,11,16,34--36
isk factors
he  main  risk  factors  of  dental  trauma  associated  with  laryn-
oscopy  are  difﬁcult  intubation3,12,15,37 and  poor  preexisting
ental  status.1,4--7,11,16--18,26,31,32,38,39
Chen  et  al.28 report  that  in  teeth  with  preexisting  pathol-
gy,  an  injury  is  about  ﬁve  times  more  likely,12 and  Newland
t  al.15 reported  that  patients  who  are  difﬁcult  to  intubate
ave  a  20  times  higher  risk  of  dental  lesions.
Bucx  et  al.29 demonstrated  that  dental  injury  is  more
ikely  in  situations  of  difﬁcult  intubation,  possibly  because
naesthesiologists  use  the  upper  teeth  as  a  fulcrum  when
hey  cannot  get  a  satisfactory  view  of  the  glottis.  During
aryngoscopy,  the  support  on  the  upper  jaw  and  conse-
uently  on  maxillary  incisors  improves  the  line  of  sight  and
acilitates  the  insertion  of  the  endotracheal  tube,  which
xplains  the  high  incidence  of  dental  injury  during  difﬁcult
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intubation.  Thus,  the  predictors  of  difﬁcult  intubation  also
predict  the  risk  of  dental  trauma.40
On  the  other  hand,  Gaudio  et  al.16 report  that  no
type  of  dental  injury  was  signiﬁcantly  associated  with  an
anticipated  or  unanticipated  difﬁcult  intubation.  Avulsions,
fractures  and  dislocations  occur  most  frequently  during
laryngoscopy  manoeuvres  described  as  normal  procedures,
as  Vogel  et  al.  also  described.
The  intensity  of  the  forces  exerted  during  laryngoscopy
is  also  related  to  the  potential  risk  of  dental  trauma,  par-
ticularly  in  the  presence  of  an  inadequate  technique  of
intubation  or  of  a  longer  endotracheal  intubation.  The  pres-
ence  of  prominent  upper  incisors,  with  a  height  exceeding
1.5  cm,  is  associated  with  increased  tensile  strength  and
duration  of  laryngoscopy,  and  contributes  to  increasing  the
risk  of  tooth  injury.  Particularly,  the  laryngoscopy  takes
longer  when  the  excess  weight  is  associated  with  a  limited
tongue  protrusion,  less  than  5  cm  of  mouth  opening,  and  a
limited  neck  extension,  which  increases  the  likelihood  of
injury  to  the  teeth  during  intubation.2
Other  factors  have  been  described  in  the  literature  as
enhancers  of  dental  injury:  the  impact  on  the  dental  arch
during  laryngoscopy,  in  association  with  a  poor  technique
of  intubation5,16,17,42 and  patient’s  anatomic  factors  (promi-
nent  and  large  size  teeth,  small  mouth  opening,  excess  of
teeth  in  the  anterior  part  of  the  dental  arch,16 isolated
teeth,28 difﬁcult  mask  ventilation,  oral  diseases,  presence
of  prostheses,  previous  history  of  difﬁcult  intubation,  pre-
vious  neck  surgery,  chemotherapy  or  prior  radiotherapy
to  the  oral  cavity,  tongue  neoplasm,  oral  trauma,  and  an
impaired  patient).17 There  are  also  genetic  defects  and
pharmacological  agents  that  affect  the  tooth  structure  and
its  attachment  and,  therefore,  increase  the  risk  of  tooth
damage.1,25
The  level  of  training  of  the  anaesthesiologist  does  not
inﬂuence  the  probability/risk  of  dental  injury,11,16,32 so  the
tooth  injury  can  occur  with  both  the  experienced  anaesthe-
siologist  as  with  the  less  experienced  professional  and  in
both  scenarios  of  intubation  (easy  or  difﬁcult).  However,  in
some  studies  the  lack  of  experience  has  been  cited  as  an
important  causative  factor.17,26,31
Prevention of trauma
The  perioperative  dental  injury  does  not  seem  to  be  com-
pletely  preventable  and  must  be  accepted,  both  by  the
anaesthesiologist  and  his/her  patient,  as  an  inherent  risk  of
the  procedure.17,26,31 However,  according  to  Adolphs  et  al.,11
there  is  a  set  of  actions  and  attitudes  that  could  reduce  its
frequency  and  minimize  the  damage,  starting  with  weighing
the  beneﬁts  of  surgery  and  the  risk  of  dental  injury  related
to  general  anaesthesia.
Preoperative evaluation
The  preoperative  visit  is  critical  to  the  evaluation  of  two
situations  established  by  several  authors  as  predictors  of
dental  injury:  difﬁcult  intubation  and  previous  dental  sta-
tus  of  the  patient,  with  the  goal  of  developing  a  plan  for  the
prevention  of  such  injury.
A
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istory and informed consent
uring  the  anaesthetic  consultation,  medical  history  aspects
hat  are  recognized  as  factors  that  increase  dental  fragility
ust  be  identiﬁed  (dental  trauma,  radiation  therapy  and
hemotherapy  in  head,  important  bruxism,  diabetes  mel-
itus  and  autoimmune  diseases,  age,  smoking  status  and
arly  tooth  decay  in  childhood,  among  others).  The  patient
hould  also  be  asked  about  any  previous  complication  during
 previous  anaesthetic  act,  the  circumstances  in  which  this
appened,  teeth  involved  and  the  measures  that  were  taken
n  face  of  this  event.
The  anaesthesiologist  should  inform  the  patient  about
he  risk  of  dental  trauma,  and  evidence  of  such  informa-
ion  must  be  obtained  and  included  in  the  clinical  process,
s  part  of  informed  consent.1,9,16,32,34,41,42 However,  the  reg-
ster  with  the  delivery  of  this  information  is  rarely  done,
hich  may  have  important  forensic  implications.4,42
xamination of the oral cavity
he  preoperative  assessment  should  allow  the  anaesthe-
iologist  to  assess  the  conditions  of  intubation  and  the
reoperative  dental  status  of  the  patient.4,7,9,11,16--18,34,43,44
o  that  end,  it  is  important  that  anaesthesiologists  have  a
omprehensive  knowledge  of  the  anatomy  of  the  teeth,  of
heir  supporting  structures,  of  the  dental  pathology  and  the
echniques  used  in  dental  restoration,  in  order  to  be  able
o  properly  identify  teeth  that  are  at  risk  and  develop  a
reventive  strategy.
ental anatomy
he  adult  (permanent)  dentition  has  32  teeth,  supported  by
wo  opposing  bone  arcs:  mandible  and  maxilla.  The  denti-
ion  is  divided  into  four  quadrants,  each  with  eight  teeth
one  central  incisor,  one  lateral  incisor,  one  canine,  two
remolars  and  three  molars).
The  infant  (deciduous  or  primary)  dentition  consists  of  a
aximum  of  20  teeth  and  each  quadrant  is  composed  of  ﬁve
eeth  (one  central  incisor,  one  lateral  incisor,  one  canine  and
wo  molars).
The  tooth  is  divided  into  two  parts:  the  root  and  the
rown,  each  with  three  layers.  The  outermost  part  of  the
rown  is  the  enamel,  which  becomes  fragile  if  it  does  not
ave  a  good  support  for  the  dentine,  which  is  the  yellowish
ntermediate  layer,  providing  the  frame  of  the  tooth.  The
ulp  is  the  innermost  layer  and  is  composed  of  blood  vessels
nd  nerve  tissue.  The  root  has  as  the  outermost  layer  the
ement,  and  the  two  innermost  layers  are  identical  to  those
f  the  crown.  The  periodontium  is  the  tissue  surrounding
nd  giving  support  to  the  tooth;  it  is  composed  of  gingiva,
lveolar  bone  and  periodontal  ligament.  The  anatomy  of  the
ooth  can  be  seen  in  Fig.  1.
ental pathologyny  disease  that  affects  the  crown,  root  or  alveolar  bone
urn  the  tooth  more  vulnerable  to  injury  and  more  suscepti-
le  to  be  fractured  or  dislocated,  when  a  pressure  is  applied
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Figure  2  Numbering  system  of  the  Fédération  Dentaire  Inter-
nationale  (FDI)  --  the  most  widely  used  system  in  the  numbering
of teeth  in  Portugal.
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n  it.5,16,25 Therefore,  it  is  important  that  the  anaesthesiol-
gist  is  aware  of  the  diseases  that  affect  teeth  and  be  able
o  identify  altered  teeth.
The  disease  that  most  often  affects  teeth  is  dental  caries.
his  disease  involves  a  softening  or  dissolution  of  outer  lay-
rs  of  the  teeth  by  the  action  of  acid-producing  bacteria,
hich  leads  to  a  weakening  of  the  tooth  structure.  The  treat-
ent  of  caries  involves  removal  of  the  tooth  portion  with
aries  and  its  ﬁlling  with  restoration  material;  this  turns  the
oot  physically  more  fragile  and  prone  to  injury.
Periodontal  disease  is  a  common  dental  pathology,
haracterized  by  a  painless  inﬂammatory  process,  which
nvolves  bacterial  infection  of  the  periodontium  and  that
sually  manifests  in  adults  in  the  form  of  inﬂamed  gums,
ingival  recession  and  accumulation  of  tartar.  The  patho-
hysiologic  mechanism  involves  the  slow  dissolution  of  the
one  supporting  the  teeth  and  of  periodontal  ligament,
nd  leads  to  increased  tooth  mobility.  Consequently,  the
ffected  teeth  exhibit  greater  vulnerability  to  subluxation
r  avulsion,  even  when  exposed  to  minor  forces.  The  eval-
ation  of  tooth  mobility  is  an  important  aspect  in  the
xamination  of  the  condition  of  the  periodontium  and  may
e  made  by  palpation  of  each  individual  tooth.  The  system-
tic  use  of  preoperative  tests  for  detection  of  periodontal
isease,  as  Periotest  Technique,  is  not  indicated.31,35 In  the
resence  of  an  advanced  periodontal  disease,  tooth  extrac-
ion  is  usually  the  treatment  of  choice  to  prevent  avulsion.45
Patients  who  present  with  decayed  or  restored  teeth  in
ome  way  (ﬁlling  with  composite,  prostheses,  crowns,  etc.),
s  well  as  those  with  signiﬁcant  periodontal  disease,  are
lassiﬁed  as  people  with  existing  dental  abnormalities.
dontogramhe  result  of  the  preoperative  assessment  of  the  oral  cavity
tatus  should  be  documented  in  a  simple,  objective  and  easy
o  understand  way.  Although  there  is  not  yet  a  standardized
D
T
c
dFigure  3  Universal  numbering  system.
nd  universal  method  for  this  procedure,  several  authors
ave  proposed  a model  of  documentation.1,2,17,33 A  simple
iagram  with  a  brief  written  description  of  the  altered  teeth
ay  be  sufﬁcient.9 The  numbering  systems  illustrated  in
igs.  2  and  3  can  be  used  as  a  basis  for  this  description.
n  Portugal,  the  most  used  system  in  numbering  of  teeth
s  that  of  the  Fédération  Internationale  Dentaire  (Fig.  2),
n  which  each  tooth  is  designated  by  two  digits:  the  ﬁrst
etermines  the  quadrant  to  which  the  tooth  belongs,  and
he  second  digit  corresponds  to  the  number  assigned  to  the
ooth.  The  quadrants  are  determined  clockwise,  starting  by
he  quadrant  corresponding  to  the  right  half  of  the  jaw.
In  the  United  States  of  America  the  Universal  Number-
ng  System  (Fig.  3) is  used.  In  this  system,  the  teeth  are
equentially  numbered  from  1  to  32,  being  present  or  not.
he  numbering  of  the  teeth  is  taken  as  if  we  were  facing  the
atient,  beginning  in  the  right  (quadrant)  upper  (maxillary)
hird  molar,  proceeding  clockwise  through  the  left  maxil-
ary  quadrant  and  then  through  the  left  mandible  quadrant,
nding  in  the  right  lower  (mandible)  third  molar.
Despite  performing  a  leading  role  in  the  prevention  of
rauma,  studies  reveal  that  the  written  documentation  for
he  preoperative  assessment  of  the  patient’s  dental  condi-
ion  is  rarely  found  in  anaesthetic  dossiers.4,11,15,19,25
reexisting dental abnormalities and type of
esulting injury
ental  injuries  can  be  caused  by  several  mechanisms.2hus,  the  dental  abnormalities  noted  during  the  anaesthetic
onsultation  expose  teeth  to  varying  degrees  of  risk  and
ifferent  types  of  injury.
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In  a  patient  with  healthy  teeth,  the  risk  of  dental  injury
is  mainly  associated  with  intubation  difﬁculties.  In  these
cases,  the  lesions  most  frequently  observed  are  fractures.
Dental  cracks  often  go  unnoticed  during  the  clinical  exam-
ination  and  when  they  are  not  detected,  this  exposes  the
patient  to  the  risk  of  major  dental  fractures  during  laryn-
goscopy.  When  the  patient  uses  a  prosthesis  or  has  dental
restorations,  usually  the  injury  caused  by  trauma  is  a  loos-
ening  of  the  prosthesis  or  a  deterioration  of  the  restoration
material,  eventually  in  association  with  tooth  fracture.2
In  case  of  periodontal  disease,  the  lesions  resulting  from
laryngoscopy  are  more  likely  tooth  subluxations  or  disloca-
tions.  Studies  show  that  in  the  case  of  periodontal  disease
affecting  maxillary  teeth,  the  risk  is  associated  to  difﬁcul-
ties  in  intubation,  not  to  the  disease.  In  mandible  teeth,
the  periodontal  disease  is  associated  to  damage  from  biting
the  oropharyngeal  airway,  tracheal  tube  or  a  supraglottic
device,  not  to  the  laryngoscopy.2
Protection
The  initial  preoperative  evaluation  determines  the  strat-
egy  to  be  followed  in  the  handling  of  the  airway,  from  the
choice  of  the  blade  and  laryngoscope  type  to  the  type  of
anaesthesia  and  the  possible  implementation  of  a  device
for  dental  protection.  According  to  Nouette-Gaulain,  this
kind  of  approach  is  important  for  the  prevention  of  dental
injuries,  reducing  the  number  of  claims  and  the  costs  of  the
litigation  process.2
Having  evidence  of  high  risk  of  dental  injury,  it  is  impor-
tant  that  a  strategy  of  prevention  that  takes  into  account
the  time  between  consultation  and  surgery  be  deﬁned.
In  non-urgent  cases,  the  anaesthesiologist  may  suggest  a
consultation  with  a  stomatologist/dentist,1,9,13,42 in  which
dental  and  periodontal  care  can  be  provided,  or  a  occlusal
gutter  can  be  used.  The  close  cooperation  between  dentists
and  anaesthesiologists  have  been  advocated,10,13,16 although
without  eliminating  the  risk  of  dental  trauma.
Occlusal gutters
Occlusal  gutters  (Fig.  4)  are  devices  manufactured  of  various
materials,  which  can  be  of  standard  size  or  custom-made  by
means  of  an  exact  mould  of  the  dental  arch.  The  gutters
diminish  the  risk  of  dental  injuries  by  reducing  the  forces
exerted  on  the  upper  incisors  during  laryngoscopy.2,17 How-
ever,  their  use  seems  to  be  feasible  only  in  the  absence
of  difﬁcult  intubation  criteria,  since  they  reduce  the  open-
ing  of  the  mouth,  limit  the  visualization  of  the  larynx  and
increase  the  difﬁculty  of  tracheal  intubation.36 In  addi-
tion,  the  instability  of  some  protectors  during  intubation
procedures  can  function  as  a  distraction,  causing  poor  visu-
alization  and  a  reduced  space  for  the  introduction  of  the
blade.  Its  manufacturing  requires  a  period  of  time  which
may  be  important,  depending  on  the  urgency  of  the  surgi-
cal  procedure.39 The  use  of  these  devices  does  not  extend
signiﬁcantly  the  duration  of  intubation,20 and  the  relation-
ship  between  the  applied  force  and  the  force  required  to
cause  tooth  injury  remains  unclear.39 The  manufacture  of
a  custom-made  gutter  allows  a  better  quality  protection
T
i
a
cFigure  4  Occlusal  gutter.
f  maxillary  teeth  compared  to  standard  gutters,39 without
ggravating  the  intubation  conditions.20
There  is  no  consensus  regarding  the  recommendation  to
he  use  of  occlusal  gutters.  Some  studies  reserve  their  use
or  speciﬁc  situations  of  greater  risk  (teeth  in  very  poor
ondition),7,14,31,34,36,39 while  others  advocate  the  thesis  that
he  gutters  should  be  routinely  used  in  all  patients,11,17 even
uggesting  that  its  use  may  come  to  be  considered  as  the
tandard  of  good  medical  practice.
ositioning of the head and neck
he  theoretical  obstacles  to  view  the  glottis  during  direct
aryngoscopy  are  assigned  to  two  groups  of  elements:  poste-
ior  and  ﬁxed,  including  teeth  of  upper  jaw,  and  anterior  and
obile,  including  tongue,  epiglottis  and  jaw.  The  upward
nd  forward  mobilization  of  the  mandible  and  base  of  the
ongue  routinely  performed  by  simple  extension  of  the  neck,
r  the  mobilization  to  the  sniff  position  in  obese  patients
r  with  blockage  of  the  column,  increases  the  distance
mong  the  anterior  and  posterior  obstacles  and  the  sub-
andibular  space,  facilitating  the  laryngoscopy.  The  tensile
orces  required  for  laryngoscopy  in  the  presence  of  a  pro-
ounced  head  tilt  are  less  important  than  those  in  the  sniff
osition,  probably  due  to  the  reduction  of  the  tongue  volume
or  its  mobilization  during  laryngoscopy.2
In  general,  the  large  inter-individual  variability  in  the
egree  of  traction  force  experienced  with  certain  head
ositions  forces  the  anaesthesiologist  to  change  the  head
osition,  as  soon  as  the  level  of  traction  appears  exagger-
ted  in  his/her  opinion,  or  if  a  tooth  contact  with  the  blade
as  perceived.
vailable blades in new devices
he  number  3  Macintosh  blade  is  classically  used  for  tracheal
ntubation,46 whatever  the  risk  of  dental  trauma.  However,
 range  of  other  blades  and  new  intubation  devices,  whose
haracteristics  can  present  interesting  advantages  in  the
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eduction  of  dental  trauma  associated  with  laryngoscopy,
s  available.
The  non-collared-  (Bizzarri-Guifﬁdra)  or  low  collared-
Cranwall)  blades  were  designed  to  minimize  the  risk  of
njury  of  the  upper  incisors,  but  these  devices  are  not
uch  widespread.  A  modiﬁed  Macintosh  blade  with  a  more
educed  heel  at  the  proximal  end  increases  the  distance
etween  the  blade  and  the  teeth  and  reduces  the  number  of
ontacts  without  changing  the  view  of  the  larynx;  therefore
his  device  may  be  a  good  choice  to  the  classic  Macintosh
lade  in  selected  cases.40
Compared  to  Miller  blades  (straight),  the  Macintosh
lades  facilitate  the  intubation,  because  these  devices
rovide  a  larger  space  for  the  passage  of  the  endotracheal
ube  in  patients  with  predictive  criteria  for  difﬁcult  intu-
ation.  However,  the  straight  blades  provide  better  line
f  glottic  sight  and  may  be  advantageous  in  certain  situa-
ions.  Watanabe  et  al.47 report  the  use  of  the  Belscope  blade
angled  blade)  as  an  absolute  indication  in  patients  with  only
ne  tooth.
The  plastic  blades  have  a  lower  potential  for  tooth  frac-
ure  compared  to  metal  blades.  Nevertheless,  they  are  not
ndicated  for  difﬁcult  intubations,  because  of  the  greater
egree  of  force  required  in  these  situations.48
The  supraglottic  devices  (laryngeal  tube  and  mask)  are
f  size,  shape  and  composition  quite  different,  accord-
ng  to  the  manufacturer.  The  laryngeal  mask  produces  an
ncidence  of  dental  injuries  up  to  six  times  lower  than
aryngoscopy.1,10,31,49,50
More  recently,  a  large  number  of  new  devices  for  intu-
ation  has  been  introduced  in  the  market. 51 One  of  the
ptions  are  the  videolaryngoscopes,  among  which  the  indi-
ect  laryngoscopes  such  as  GlideScope,  EVO2  Truview  and
cGrath  Series  5,  allow  the  visualization  of  the  glottis  with-
ut  aligning  the  oral  axis  with  the  pharyngeal  and  tracheal
xes  and  appear  to  have  advantages  in  relation  to  the  Mac-
ntosh  laryngoscope. 52,53 These  devices  require  the  use  of
 preformed  endotracheal  tube  with  a  stylus,  unlike  the
irtraq  and  Pentax  AWS  devices,  which  are  also  indirect
aryngoscopes  available  in  various  sizes,  but  having  a  chan-
el  that  guides  the  endotracheal  tube  towards  the  glottic
pening.  We  can  count  also  with  the  Storz  V-MAC/C-MAC
nd  the  MacGrath  MAC  laryngoscopes,  which  combine  blades
dentical  to  the  Macintosh  with  videotechnology  and  can  be
sed  for  conventional  direct  laryngoscopy,  or  as  an  indirect
ideolaryngoscope.
The  Bonﬁls  videolaryngoscope  is  a  device  that  can  be  used
ith  a  retromolar  introduction  in  cases  of  a  limited  mouth
pening  and  of  vertebral  column  at  risk.
Available  information  suggests  that  new  devices  may
ome  to  play  a  key  role  in  handling  the  airway,  espe-
ially  as  an  option  in  cases  of  planned  or  unplanned
ifﬁcult  intubation,  or  in  the  event  of  a  failed  intubation.51
t  is  also  suggested  that  these  devices  will  be  able  to
educe  the  risk  of  dental  trauma  associated  with  orotra-
heal  intubation.2,17,51,52 However,  studies  that  establish  in
 clear  and  objective  manner  the  exact  role  of  these  devices
n  dental  trauma  are  still  in  need,  especially  when  com-
ared  to  the  classic  laryngoscopy  with  the  Macintosh  blade.
he  acquisition  of  skills  and  experience  in  their  handling
s  essential  for  their  use  to  be  successful  in  any  clinical
etting.51J.M.  Brandão  Ribeiro  de  Sousa,  J.I.  de  Barros  Mourão
orensic implications of tooth injury
erioperative  dental  injuries,  as  well  as  all  iatrogenic
njuries,  raise  the  problem  of  forensic  liability,  in  this  case
ith  the  utmost  importance,  since  these  are  the  most  fre-
uent  of  all  forensic  claims  related  to  anesthesia1,5,19--22 and
he  event  also  includes  the  largest  number  of  complaints
gainst  anaesthesiologists  for  medical  malpractice. 2,4--7,23
Although  the  incidence  of  dental  injuries  is  important,
nly  a  third  of  them  result  in  complaints4 and  only  a  minority
s  entitled  to  compensation,  with  a  low  ﬁnancial  impact.4,7
his  contrasts  with  the  common  idea  that  these  injuries  cost
ittle  money  to  the  hospital,  but  considering  its  frequency
he  overall  cost  would  be  high.4
The  discrepancy  between  the  incidence  of  injuries  and
he  number  of  complaints  may  be  linked  to  the  fact  that
atients  do  not  know  about  the  opportunity  to  do  so,  or
hat  they  are  discouraged  by  the  legal  and  administrative
omplexity  associated  with  all  this  process.  On  the  other
and,  some  patients  are  aware  of  their  previous  poor  dental
tatus  and  believe  that  the  occurrence  of  injury  is  not  the
irect  responsibility  of  the  health  unit;  besides,  the  patient
ay  feel  that  his/her  dental  injury  is  just  a  collateral  dam-
ge  in  the  treatment  of  an  often  complicated  condition.  The
nability  to  evaluate  the  quality  of  explanations  given  to  the
atient  and  the  psychological  care  offered  by  the  anaes-
hesiology  team  after  the  accident  constitute  a  difﬁcult  to
valuate  and  potentially  relevant  factor  in  the  decision  to
ake  a  contestation.4
The  dental  injury  occurs  even  in  the  absence  of
egligence;16,17 to  prove  that  the  anaesthesiologist  did  not
ay  the  elementary  health  care  can  be  a  difﬁcult  and  expen-
ive  task.1,41
onclusion
n  general,  the  studies  support  the  conclusion  that,  before
nitiating  any  medical  procedure  that  requires  the  use
f  classic  laryngoscopy,  a thorough  and  detailed  pre-
naesthetic  evaluation  of  the  patient’s  dental  condition  is
mperative.  This  assessment  should  identify  teeth  at  risk,
nalyze  the  presence  of  factors  associated  with  difﬁcult
ntubation  and  outline  a  prevention  strategy  that  is  tailored
o  the  risk  of  dental  injury  of  each  patient.  It  is  also  essen-
ial  that  the  patient  be  informed  of  the  risk  of  tooth  injury
ssociated  with  laryngoscopy;  on  the  other  hand,  it  must  be
egistered  in  writing  that  this  information  was  conveyed  to
im/her.  The  adoption  of  these  measures  is  crucial  for  the
revention  of  dental  injuries,  for  the  defence  of  the  physi-
ian  in  any  forensic  conﬂict,  and  to  reduce  costs  associated
ith  the  treatment  and  litigation  process.2,4,7,17
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